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PURPOSE: To remove foreign matters stuck to the surface of a 
photosensitive body without damaging the surface thereof by forming the 
top of a brush bristle in the shape of a loop and separating a twisting 
part provided on a part where the twist of plural fibers forming one loop 
appears on a fighting side when the twist rubs the surface of the 
photosensitive body from an abutting position. 
CONSTITUTION: A 

rubbing member is composed of a brush roller 14, a large number of 
bristles of the brush roller 14 are made of plural fibers with the 
twisting part 20, and the loop 18 is provided on the top. The twisting 
part 20 is provided out of the abutting point where the surface of the 
photosensitive body 1 abuts on the rubbing memeber 14, and the twisting 
position appearing on the tight side when the member rubs the surface of 
the photosensitive body 1 is arranged aparted by the distance that the 
phososensitive body does not move to the abutting point at the time of 
rubbing away from the abutting point. The top of the loop 18 of bristles 
17 formed with twisted fibers of the brush roller 14 is brought into 
contact with the surface of the photosensi tive body 1, and a large number 
of single fibers composing the twisted fibers sequential ly are brought 
linearly into contact with the surface of the photosensitive body 1 and 
polish the body. Thus, foreign matters stuck to the surface of the 
phososensitive body 1 can be removed without damaging the surface of the 
photosensitive body 1. 
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Title of the invention: CLEANER 
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Application No.: Japanese Application No. 01-214190 
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Publication Date: April 3, 1991 

Claims 

(1) A cleaner in an image forming apparatus, having a 
wiper wiping a surface of a photoreceptor after a toner image 
is transferred to a recording paper and cleaning the surface 
thereof, which is characterized in that the wiper is a brush 
roller having many hairs formed of plural twisted fibers and 
a loop at an end of the roller, and that the twisted part is 
located apart from a contact point between the surface of the 
photoreceptor and the wiper such that a root of the twisted part 
is not transported to the contact point. 

Field of the Invention 

The present invention relates to a cleaner for a 
photoreceptor in image forming apparatuses using 
electrophotographic processes, such as copiers, facsimiles and 
printers . 
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Discussion of the Background 

So-called an electrophotographic image forming 
apparatus such as copiers, in which an imagewise light is 
projected to a surface of a charged photoreceptor to form an 
electrostatic latent image thereon; a developer forms a 
transferable visual image on the surface thereof; the image is 
transferred on a transfer material; the image is fixed thereon; 
and the fixed image is discharged out of the apparatus needs 
cleaning means to remove a residual toner on the surface of the 
photoreceptor after the image transfer process and repeat 
forming images . As cleaning means for such image forming 
apparatuses , a cleaning blade formed of an elastic material such 
as rubbers is widely used because of its simple structure and 
good capability of removing a toner. 

However, the cleaning blade cannot sufficiently remove 
a toner melted, hardened and adhered; metal oxide such as 
silicon carbide and magnetite and fine particles such as charge 
controlling agents included in the toner; precipitated 
materials such as fibrous paper dusts arising from a transfer 
sheet, rosins and talcs; and other foreign particles such as 
corona products arising from a charger, which are adhered on 
the surface of the photoreceptor. 

Some contaminators adhered on the surface of the 
photoreceptor has lower resistance in an environment of high 
temperature and humidity deteriorate an electrostatic latent 
image on the photoreceptor, and other contaminators in an image 
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forming apparatus using a two-component developer including a 
toner and a carrier are charged by a friction with the carrier 
in an image developer after passing the cleaning blade and the 
toner adheres thereto, which has an adverse affect on a visual 
image . 

This is a serious problem not only for a conventional 
widely used Se photoreceptors but also a more serious problem 
for organic semiconductor photoreceptors such as OPCs and 
amorphous silicon photoreceptors . Therefore, cleaners used in 
image forming apparatuses using such photoreceptors have to 
remove not only residual toners on the photoreceptors but also 
remove such adhered contaminators on the surface of the 
photoreceptors . 

As means of solving such problems, an apparatus using a 
combination of a roller formed of an elastic material such as 
silicone rubbers and rubber blade is suggested in Japanese 
Laid-Open Patent Publication No. 60-107076, etc., in which an 
elastic roller holding a thin layer of a toner frictionizes a 
photoreceptor to properly abrade the surface thereof and scrape 
the adhered contaminators on the surface thereof away. 

However, as a drawback of the apparatus, it is difficult 
to form a uniform thin layer of a toner on the elastic roller, 
and when a toner layer having an uneven thickness is formed, 
the photoreceptor is irregularly abraded and has a stripe damage , 
resulting in a stripe image on a transferred image on a transfer 
sheet. When an amount of the toner adhered on the roller is 
too small, the photoreceptor is abraded too much and longevity 
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thereof significantly deteriorates. In addition, in an 
apparatus using a non-magnetic toner, when the roller stops for 
a long time in an environment of high temperature, the toner 
is melted and adhered at a contact position of between the roller 
and the photoreceptor. 

As the other apparatus, an apparatus f rictionizing a 
photoreceptor with a magnetic cleaning roller, on the surface 
of which a magnetic toner including an abrasive is disclosed 
in Japanese Laid-Open Patent Publication No. 63-25678. 
However, not only the magnetic roller is expensive but also the 
abrasive probably affects the resultant images , and structuring 
the apparatus is largely restricted because a toner used therein 
is limited to the magnetic toner. 

Problem to be solved by the Invention 

An object of the present invention is to provide a cleaner 
solving the above-mentioned problems, not only removing a 
residual toner on a photoreceptor but also removing adhered 
contaminators on the surface thereof while preventing a local 
damage on the surface thereof and maintaining good quality 
images produced by an apparatus using the cleaner for a 
long-term use including a variation of an environment. 

Means for solving the problem 

In the present invention, the object is attained by a 
cleaner in an image forming apparatus , having a wiper wiping 
a surface of a photoreceptor after a toner image is transferred 
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to a recording paper and cleaning the surface thereof, which 
is characterized in that the wiper is a brush roller having many- 
hairs formed of plural twisted fibers and a loop at an end of 
the roller, and that the twisted part is located apart from a 
contact point between the surface of the photoreceptor and the 
wiper such that a root of the twisted part is not transported 
to the contact point. 

Summary of the Invention 

According to the present invention, a loop-shaped tip of 
hairs formed of twisted fibers of a brush roller contacts a 
surface of a photoreceptor. A single fiber in numbers 
constituting the twisted fibers respectively contacts the 
surface of the photoreceptor in line in order and abrades the 
surface thereof. Further, Almost all the single fibers of a 
hair contact the surface of the photoreceptor in line. Since 
plural line contacts of each many hairs are repeatedly performed 
to frictionize the surface of the photoreceptor, significantly 
uniform abrasion is performed on the photoreceptor and adhered 
foreign particles are reliably removed without causing damages 
such as scratches to the surface of the photoreceptor. 

The present invention enables a removal of adhered 
foreign particles on a surface of a photoreceptor with a 
f rictionizing member formed of a brush roller, which is 
conventionally considered to be difficult. 

When the loop-shaped tip of hair frictionize the surface 
of the photoreceptor, the fibers constituting the hair are 
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twisted by an outside force. This twist diffusion in 
f rictionizing amplifies and transports the previously formed 
twisted parts, and twisted parts which is loose tend to leave 
from a contact point between the hair and the photoreceptor and 
twisted parts which is wrung tend to close the contact point. 
Therefore, when the twisted parts which is wrung is close to 
the contact point, the twist in f rictionizing transports the 
twisted parts to the contact point and causes a damage to the 
surface of the photoreceptor. However, in the present 
invention, the twisted parts which is wrung is located so far 
as not to reach the contact point and the twist in f rictionizing 
can be avoided. 

Detailed Description of the Preferred Embodiment 

Hereinafter, preferred embodiments of the present 
invention will be explained, referring to attached drawings. 

Fig. 1 is a schematic view illustrating a right cross 
section around a photoreceptor in an image forming apparatus 
using an electrophotographic process including the cleaner of 
the present invention. At first, a surface of a photoreceptor 
1 is uniformly charged by a charger 2, and an original imagewise 
light reflected by a mirror 3 forms an electrostatic latent 
image on the photoreceptor. The electrostatic latent image is 
developed to a visual image with either an image developer 4 
or 5 which is optionally capable of taking an operative position 
or an inoperative position by an operator's will. A pre- 
transfer discharging lamp 6 irradiates the visual image to 
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decrease a charge of the latent image to increase 
transferability of a toner (visual) image to a transfer material 
by a transfer corona 7. 

After the toner mage is transferred by the transfer corona 
7 on to the transfer material (not shown) such as papers timely 
fed to the photoreceptor drum 1 by a resist roller 12, the 
transfer material is optionally discharged by a separation 
corona 8 and separated from the surface of the photoreceptor. 
A separation pick 9 is a subsidiary member to separate the 
transfer material. 

After a residual toner image and other adhered foreign 
particles are removed from the photoreceptor drum 1 having 
finished transferring the toner image with a cleaner 10 of the 
present invention, the photoreceptor is completely discharged 
by a discharging lamp 11 to stand by for the next operation. 
The image developer uses a two-component developer including 
a toner and a carrier , but not limited thereto . A one-component 
magnetic or non-magnetic toner can be used. 

The cleaner 10 has a cleaning blade 13 and brush roller 
14 as a f rictionizing member for the surface of the 
photoreceptor . 

As Fig. 2 shows, the brush roller 14 has an axis-shaped 
core material 15 and a base cloth 16 having a fixed width, which 
is spirally wound around the core material 15. The base cloth 
has many hairs 17, which are formed of twisted threads in the 
shape of a pile on the base cloth 16 and have a loop 18 at the 
tip as Fig. 3 shows. 
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A hair tip of the conventional brush roller is cut, e.g. , 
a tip of a pile cloth is cut and a cut pile brush without a loop 
is used. " The hair tip contacts the surface of the photoreceptor 
in a point and a cut edge damages the surface thereof when a 
fiber having a thick base thread is used, resulting in a stripe 
damage on the surface thereof. When a fiber having a thin base 
thread is used so as not to damage the surface of the 
photoreceptor, the fiber is too feeble to frictionize and abrade 
the photoreceptor, and it has been considered that a fiber brush 
roller could not remove foreign particles adhered on the surface 
of the photoreceptor. 

As Fig. 3 shows, when the brush roller 14 has a loop- 
shaped hair tip, a number of hair tip loops 18 sequentially- 
repeat line contacts to the surface of the photoreceptor to 
frictionize the surface thereof, which is quite uniformly 
abraded. In addition, a fiber having a thicker base thread than 
that of the conventional fiber can remove the foreign particles 
on the surface of the photoreceptor without causing damages such 
as scratches to the surface thereof. 

The base thread thickness, density, etc. of the fiber 
forming a loop is optionally selected to apply to a 
photoreceptor having a low surface harness such as organic 
semiconductor photoreceptors (so-called OPC photoreceptors) 
or a photoreceptor having a high surface hardness such as 
amorphous silicon photoreceptors. 

Since the brush roller 14 or cleaning blade 13 is capable 
of abrading the surface of the photoreceptor, an additive such 



as abrasives does not have to be included in a developer as it 
conventionally does. Therefore, such additives do not 
deteriorate the resultant images . 

As the fiber forming the hair 17 of the brush roller 14, 
a number of base threads twisted as a fiber bunch are used. 
Usually, a fiber is twisted in a spinning process at a fixed 
twisting number and a twisted bunch of the base threads formed 
of a thin filament improves handling easiness of the base 
threads when processed to a product. 

In a product such as a base clothes forming a brush roller, 
it is said that the more the number of twist which is an important 
property to maintain raising of the brush hair, the more 
advantageous for improving handling easiness and maintaining 
raising. However, when a brush roller formed of fibers twisted 
a number of times, a cluster force of the plural fibers forming 
a loop increases and becomes a loop as if it were formed of a 
thick base thread . Therefore, the surface of the photoreceptor 
is thickly cut in a stripe shape, and the number of fiber twist 
has to be decreased so as not to impair workability and raising 
the fiber. Namely, as Fig. 4 shows, an interval of the twisted 
parts 20 of the hair 17 which is a thread formed of a number 
of twisted filaments 19 is prolonged. When the number of twist 
per a unit length, i.e. , usually 25.4 mm (1 in) , is decreased, 
an interval between the twisted positions becomes longer than 
that has a number of twists. When a tip of the loop 18 formed 
of such fibers having less twists contacts the surface of the 
photoreceptor, a number of filaments (fibers) are sleaved 



between the twisted positions and each of a number of filaments 
in a number of bunches forming a thread sequentially contacts 
the surface of the photoreceptor in line. Therefore, contact 
points of plural fibers to the surface of the photoreceptor are 
dispersed and the number of contact points increases. Namely, 
the photoreceptor is uniformly frictionized in a large area and 
local concentration of f rictionizing in case of a number of 
twists can be eliminated. Thus, a thicker base thread than a 
thread used for the conventional cut pile brush can uniformly 
frictionizes the surface of the photoreceptor without causing 
damages such as scratches thereto and reliably remove foreign 
particles adhered thereon. 

In a contact range of the fibers forming a hair loop, the 
twisted position of the fiber is located at a position out of 
a range where the fiber contacts the surface of the 
Photoreceptor so as to be surely sleaved. When contact of the 
twisted position of the fibers to the surface of the 
photoreceptor is avoided, the fibers are surely sleaved to 
frictionize the photoreceptor. 

As Fig. 4 shows, in a contact range 1 of the fiber 
(filament) forming the loop of the hair 17 to the surface of 
the photoreceptor drum 1, the twisted part 20 of the fiber is 
preferably located at a position out of the contact range 1. 

Usually the loop of the hair 17 has a height of 2 to 10 
mm, and mostly from about 2.5 to 6 mm. The twisted position 
is preferably apart from the contact range 1 as far as possible 
such that a bunch of the plural fibers having the loop height 
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are sleaved by contacting and f rictionizing the photoreceptor 
drum. Namely, the twisted position is preferably close to a 
root of the loop. The fiber preferably has a twist at a root 
and another twist at the other root, or has a twist at an either 
root. The loop preferably has two twists or less. 

Even for a hair having a contact range in the middle of 
two twists in a static status, when a bunch of the plural fibers 
contacts and frictionizes the photoreceptor drum, an outside 
force P which is a f rictionizing force is applied to the fiber 
19 to form a twist thereon as Fig. 5 A shows, and a twist becomes 
wrung and the other twist becomes loose. Namely, when affects 
to two twists 20a and 20b by the outside force P are observed, 
as Fig. 5 B shows, the left twist 20a therein tends to be wrung 
and the other twist 20b tends to be loose. This is because the 
outside force P causes twist propagation, transport or 
amplification. In Fig. 5, the twist gradually transfers to the 
right. This means that the wrung twist closes to and the loose 
twist leaves from the contact point between the hair 17 the 
outside force P is applied to and the surface of the 
photoreceptor . 

Even when the twist is located at a position apart from 
the contact range 1, it is possible that the wrung part of the 
twist is transported thereto if located not so far therefrom 
due to a twist caused by f rictionizing . 

As Fig. 6 A shows, when the twist 20 comes in the contact 
range to the photoreceptor drum 1, a number of fibers of the 
twist becomes a bunch like a thick thread and f rictionization 
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is locally concentrated. When the wrung twist is located at 
a position apart from the contact range even by the twist 
amplification or twist propagation and the loose twist is 
located at a position apart from the contact range even if it 
is close thereto, the contact of the twist 20 to the 
photoreceptor drum can surely be avoided. In addition, the 
brush hair fibers are sleaved and dispersed to softly and 
uniformly frictionize the surface of the photoreceptor. 

Since the sleaved fibers contact the photoreceptor drum, 
the surface of the photoreceptor is not damaged in stripe, which 
can effectively be used for an organic semiconductor 
photoreceptor such as OPC photoreceptors having a low surface 
hardness. The light reflected from the mirror 3 may be light 
beam from a writing system, and in this case , so called a negative 
and positive developing method in which a latent image is 
usually developed with a toner having the same polarity as that 
of a charge of the latent image is used . It is a matter of course , 
the same effect is also exerted in that case. 

Effect of the Invention 

A loop-shaped tip of a brush hair of the present invention 
enables properly abrading and f rictionizing a surface of a 
photoreceptor without irregularity and causing damages thereto 
with a brush roller shaped f rictionizing member which has been 
considered to be difficult to use, which uses comparatively a 
thick base thread, and enables removing foreign particles from 
the surface of the photoreceptor. 
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Among twisted parts including plural fibers forming a 
loop, locating the twisted parts which is wrung far apart from 
the contact position to the photoreceptor can prevent a twisted 
part at the contact position due to amplification and transport 
of a twisted part. In addition, the brush fibers are properly 
sleaved when a tip of the brush contacts the surface of the 
photoreceptor and can softly and more uniformly abrade and 
frictionize the surface thereof. In this case, a loose twisted 
part which is close to the contact range is not a problem. 

In the present invention, a proper selection of the base 
thread of the brush roller easily controls f rictionizing, and 
is applicable to photoreceptors such as organic semiconductor 
photoreceptor having comparatively a low surface hardness and 
photoreceptors having a high surface hardness such as amorphous 
silicon photoreceptors. 

When a loop has two twisted parts formed between the 
contact position, the twisting number of a brush base thread 
is 2.5 to 4/25.4 mm (1 inch) and handling easiness in fabric 
processing is not impaired. In addition, raising of the brush 
hair can sufficiently be maintained. 

Brief Description of the Drawings 

Fig. 1 is a schematic view illustrating around a 
photoreceptor of an image forming apparatus including the 
cleaner of the present invention; 

Fig. 2 is a schematic view illustrating a partial cross 
section of the whole brush roller; 
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Fig. 3 is an enlarged view of the brush roller hair; 

Fig. 4 is an enlarged view showing a relationship between 
the twisted part of the loop and the contact range; 

Fig. 5 is a schematic view explaining the fiber twist 
amplification and transport, and (A) and (B) show the twist 
before and after an outside force is applied thereto 
respectively; and 

Fig. 6 is a schematic view illustrating a contact status 
of the loop to the photoreceptor drum, and A and B show that 
the twist is at the contact position and not at the contact 
position respectively. 
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